Simvastatin inhibits cell cycle progression in glucose-stimulated proliferation of aortic vascular smooth muscle cells by up-regulating cyclin dependent kinase inhibitors and p53.
Simvastatin was reported to attenuate platelet-derived growth factor (PDGF)-induced vascular smooth muscle proliferation by up-regulation of cyclin dependent kinase (CDK) inhibitor p27, but had no effect on p16, p21, p53 expression. We investigate the mechanisms by which simvastatin inhibits vascular smooth muscle cell (VSMC) growth in high glucose conditions to mimic diabetes. Simvastatin was added to A7r5 cells cultured in high glucose (25 mM) medium, mimicking diabetes. We used an 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay to evaluate cell viability; flow cytometric analysis for cell counts distribution in the cell cycle; and Western blot, immunoblotting, and immunoprecipitation analyses to evaluate the effects of simvastatin on CDK activity and cell cycle regulatory proteins. Cell counts were significantly increased in G0/G1 phase and significantly decreased in S and G2/M phases. In our study, low dose of simvastatin had no significant inhibitory effect on VSMC growth in normal glucose condition. However, both low and high doses of simvastatin inhibited VSMC growth significantly in a dose-dependent manner in high glucose status. We also found that simvastatin inhibited phosphorylation of Rb, promoted expression of p53, p16, p21, p27 and decreased CDK2/4 activity. In conclusion, simvastatin inhibits VSMC proliferation in high glucose status, mimicking diabetes, inducing a G0/G1 phase cell cycle growth arrest by acting on multiple steps upstream of pRb, including inhibition of CDK2/4 expression and up-regulation of p53, p21, p16, and p27. We propose that statins may be used more extensively in diabetic patients regardless of lipid status for preventing atherosclerosis and restenosis after PCI.